Movies S1 and S2 2 Materials and methods Generation of miR-206 mutant mice. The 2.7-kb 5' arm was amplified from 129SvEv genomic DNA and digested with Sac II and Not I and ligated into pGKNeo-F2L2DTA targeting vector. The 2.1-kb 3' arm was digested with Hind III and Eco RV and ligated between the neomycin resistance and DTA cassettes of the targeting vector. Targeted ES-cells were identified by Southern blotting with 5' and 3' external probes. One clone with a properly targeted miR-206 allele was used for injection into 3.5 day C57BL/6 blastocysts and the resulting chimeras were bred to C57BL/6 females for germline transmission. All breedings were performed in the 129SvEv and C57BL/6 mixed backgrounds. Sequences of the primers are in Table S1 .
3 retrospectively as the maximal weight of the mouse. Disease progression was determined as the time between the onset of disease to death.
RNA analyses. Total RNA was isolated from tissues using TRIzol Reagent (Invitrogen) according to the manufacturer's instructions. Northern blots to detect miRNAs generally used 8-10 µg of total RNA and were run on 20% denaturing acrylamide gels.
Oligonucleotide probes antisense to the mature miRNA were generated using the Starfire Labeling Kit (IDT). A Starfire oligonucleotide probe for U6 was used as a loading control. MiR-206 expression was quantified by densitometry and normalized to U6 expression using ImageQuant 5.0 software. Sequences of the probes are in Table S1 .
RNA was treated with Turbo DNase (Ambion) prior to reverse transcription. RT-PCR with random hexamer primers was performed on RNA samples using Superscript III (Invitrogen). Quantitative real time PCR was performed using Taqman probes or SYBR Green primers. mRNA levels of the genes of interest were normalized to Gapdh mRNA levels. Sequences of the primers are in Table S1 .
For synapse enrichment studies, the diaphragms from thy1-YFP transgenic mice were isolated (3) . The endplate band, delineated by the YFP rich nerve terminals, was separated. RNA was extracted from synapse-rich and synapse-free regions using TRIzol.
Quantitative real time PCR was used to assess miR-206 levels using primers specific for miR-206 and primers for miR-206 and 7H4. Gapdh mRNA levels were used as a loading control. Three diaphragms were examined and each quantitative real time PCR experiment was done in triplicate. Sequences of the primers are in Table S1 .
For miRNA microarray, total RNA was extracted from tibialis anterior (TA) muscles of wild-type and symptomatic G93A-SOD1 transgenic mice, and used for miRNA microarray analysis at LC Science (Houston, TX).
Generation and analysis of lacZ reporter mice. An 837 bp genomic fragment upstream of the miR-206 gene (from -1576 to -739) containing conserved E-boxes was fused to the hsp68 basal promoter upstream of a lacZ reporter gene. Mutations were introduced into the three conserved E-boxes using QuikChange II Site-Directed Mutagenesis Kit (Stratagene). LacZ reporter transgenes were injected into the pronuclei of fertilized oocytes by standard techniques. Muscles of P10 transgenic mice were denervated for 10 days by sciatic nerve transection followed by staining for βgalactosidase activity (4) . Two independent transgenic wild-type (WT) and mutant (Mt) lines were examined. Surgical procedures. Surgical procedures were performed on anaesthetized 6-to 12week old mice. Denervation was performed by cutting the left sciatic nerve in the midthigh region. Nerve crush was performed by crushing the sciatic nerve for 15 or 30 seconds and analyses were performed 7 and 18 days later. All animal protocols and procedures in this study were reviewed and approved by the UT Southwestern Institutional Animal Care and Use Committee.
Plasmids and transfection assays. The 1100 bp genomic fragment containing the miR-206 coding sequence was ligated into the pCMV6 expression vector. A 1200 bp genomic 5 fragment of the mouse Hdac4 3' UTR containing the miR-206 predicted binding sites was ligated into luciferase reporter pMIR-REPORT (Ambion). Mutations in the miR-206 predicted binding sites were introduced using QuikChange II Site-Directed Mutagenesis Kit (Stratagene). Increasing amounts of the miR-206 expression vector were cotransfected with the HDAC4-UTR luciferase vector and CMV-LacZ vector. Assays were performed in triplicate and luciferase activity was determined 40 hours later and normalized to lacZ activity. The 837 bp miR-206 denervation response element was ligated into the luciferase reporter pGL3 containing a minimal hsp70 TATA element.
Increasing amounts of pcDNA-MyoD (0ng, 25ng, 50ng, 100ng) were co-transfected with miR-206-enhancer luciferase vector and CMV-LacZ vector. Luciferase activity was determined 40 hours later and normalized to lacZ activity.
Small interfering RNA were designed against FGFBP1 and cloned into pcDNA 6.2-GW/EmGFP-miR (Invitrogen). To confirm FGFBP1 knockdown, a FGFBP1-mCherry construct was co-transfected with shRNAs targeting LacZ (Invitrogen) or FGFBP1 in HEK293 cells. Knockdown was determined by assessing co-expression of GFP, which marks shRNA expressing cells, and FGFBP1-mCherry. Sequences of the oligonucleotides are in Table S1 .
Gel shift assay. Oligonucleotides corresponding to the conserved E-boxes and mutated binding sites were synthesized (IDT). Annealed oligonucleotides were labeled with 32 P-dCTP using Klenow. Whole-cell lysates from COS1 cells transfected with pcDNA-myc-MyoD and pcDNA-E12 or empty vector pcDNA were isolated and used in DNA binding 6 assays. Unlabeled oligonucleotides were used as competitors. Sequences of the oligonucleotides are in Table S1 . Motor neuron culture. Chicken motoneurons were purified at embryonic day 5.5 as previously described (6) . Factors (2 nM FGF10 and 25 ng/mL FGFBP-1) were added 3 hours after culture and incubated for 48 hours. Motoneurons were fixed and stained with anti-synapsin and acetylated-tubulin. The synapsin puncta, representing nascent synaptic sites, were counted on an epifluorescence microscope (Zeiss). High magnification images were obtained using an Olympus FV1000 microscope.
DNA injection into neonatal muscle. Newborn pups were anesthetized on ice for 1-2 minutes. Using a pico-injector (Harvard Apparatus, PLI-100) and a pulled-pipette tip, cDNA (4-8 µg in 2-3 µL of TE buffer) was injected near the endplate band of the tibialis anterior muscle at P0. For each experiment, one leg was injected with FGFBP1 shRNA and the other with LacZ shRNA. Mice were sacrificed at P8 and the neuromuscular junctions visualized using 40 µm cryosections as described above. 3-D imaging was used to match neuromuscular junctions with GFP-positive fibers.
Statistical analysis. Statistical significance was determined using an Unpaired t test (Graphpad). P values < 0.05 were considered to be statistically significant. All error bars represent ± SEM. N.S. denotes p> 0.05. Statistical significance for disease progression and survival analyses of G93A-SOD1 mice was determined using the log-rank test. Table S1 . Primer Sequences miR-206 targeting vector (5'-3'): Dog Horse (E17.5). Diaphragm muscles were co-stained with α-bungarotoxin (BTX) to visualize post-synaptic acetylcholine receptors (AChR) (red), and anti-synaptotagmin (Syt2) to detect pre-synaptic vesicles (green), and anti-neurofilament (NF) to detect nerve axons (green). Scale bar=10 µm. (B) NMJ development of miR-206 -/mice (KO) is similar to wild type (WT) mice at postnatal days (P) 0, 21, and 63. Thick longitudinal sections of the NMJ from WT and miR-206 -/-TA muscle were co-stained with α-bungarotoxin (BTX) to visualize the post-synaptic acetylcholine receptor (AChR) (red), anti-synaptotagmin (Syt2) to detect pre-synaptic vesicles (green), and anti-neurofilament (NF) to detect nerve axons (blue). Scale bar=10 µm. n=3 for each genotype and time point. Immunohistochemistry using BTX (red) and anti-Syt2 (green) shows similar NMJ morphology and innervation in G93A-SOD1 and miR-206 -/-; G93A-SOD1 pre-symptomatic mice at 5 months of age. Scale bar =10 µm. 
